Differential effects of flavonoids on bovine kidney low molecular mass protein tyrosine phosphatase.
Among the structurally related flavonoids tested on the bovine kidney low molecular weight protein tyrosine phosphatase (LMrPTP) activity, quercetin activated by about 2.6-fold the p-nitrophenyl-phosphate (p-NPP)-directed reaction, in contrast to morin that acted as a competitive inhibitor, with Ki values of 87, 73 and 50 microM for p-NPP, FMN, and tyrosine-phosphate, respectively. Other related flavonoids, such as rutin, kaempferol, catechin, narigin, phloretin and taxifolin did not significantly affect the LMrPTP activity. The positions of the hydroxyl groups in the structures of the flavonoids were important for their distinct effects on LMrPTP activity. The hydroxyl groups at C3' and C4' and the presence of a double bond at C2 and C3 were essential for the activating effect of quercetin. The absence of the 3'-OH (kaempferol), absence of the double bond (taxifolin) and the presence of the sugar rutinose at the 3-OH (rutin) suppressed the effect of quercetin. The C2'- and C4'-hydroxyl groups, the presence of the double bond, and a C4-ketone group were important requirements for the inhibitory effects of morin.